Abstract { The knowledge of the current distribution on the ground plane of a Printed Circuit Board (PCB) is important in overcoming many electromagnetic compatibility (EMC) problems. In this paper a Method of Moments (MoM) algorithm is used to evaluate the current distribution on the ground plane. The comparison of a nite and an in nite ground plane shows a signi cant modi cation of the coupling to transmission lines situated in the layer above.
Introduction
Due to the increasing frequency of digital and/or analog signals the problem of high frequency radiation has become a serious concern to manufacturers and designers of electronic products. Compliance with radiation constraints is one of the most important aspects of electromagnetic compatibility (EMC). The radiated eld strength can be calculated if the current distribution of a PCB-structure containing traces and conducting planes is known. Simplifying techniques such as the use of the Image Theory (IT) can lead to an incorrect calculation of the current distribution and therefore to an incorrect prediction of radiation, especially if traces near an edge of a conducting plane are considered.
Formulation
The overall electric eld strengthẼ a in the ambient of a homogeneous body V of constitutive parameters "; being excited by an incident eld (Ẽ i ;H i ) can be described by the Electric Field Integral Equation (EFIE) 5]. Via the Method of Moments 3] the EFIE is transformed into a system of linear equations, which can be solved by standard linear algebra methods. Hence the unknown surface current densityJ S may be obtained by solving a matrix equation with the right hand side (inhomogeneous part) representing the excitation, which could be either an impinging electrical eld and/or a set of lumped equivalent sources.
Numerical Results
In order to show the e ects of a nite ground plane to the current distribution of thin-wires located above the plane a PCB-like arrangement shown in g. 1 was examined. The termination points of a voltage driven wire are attached to the nite ground plane. Two di erent geometries were studied: First, the wire was running along the center of the ground plane and secondly it was situated along the boundary (y = b=2). At the opposite boundary (y = ?b=2) a passive scatterer (marked with 'T' in g. 1) was placed. In g. 2 the magnitude of the surface current densityJ S on the plane is shown. The connection points between wire and plane can easily be recognized from the local maximum of the current density. Due to the high frequency of 1GHz the return path in the upper picture (a) can be seen directly below the active wire 2]. Additionally, there is also a current along the boundary of the plane. Fig. 2(b) shows jJ S j for the second case. Here, the current directly below the trace is more distinct but due to the nite dimensions of the conducting plane a current is owing along the boundaries, too. Therefore the central area of the plane becomes nearly currentfree and a current loop is generated. This leads to a strong radiated magnetic eld strength which is di erent to the rst case where two loops with opposite directions exist hence the magnetic eld strength is decreasing fast within short distances.
In g. 3 the current distribution jI(s)j on the active wire for the two positions (normalized to the max. value I max of the rst case) is shown. Due to a higher impedance of the structure the maximum current is lower in the second case. jI(s)j on the passive wire 'T' for both cases. The amplitudes refer to the maximum value of the current I a on the active wire, respectively. Additional to the second case the current calculated with the IT is depicted. Here the current density on the in nite plane is small, which leads to a weak coupling between the active and the passive wire. In fact the current increases by a factor of ten due to the boundary current on the nite plane. This shows the signi cant in uence of nite dimensions to the current distribution of transmission lines.
Conclusions
The prediction of radiation from PCBs requires the consideration of nite ground planes if traces near boundaries exist. Otherwise an incorrect calculation of the current distribution can lead to an incorrect calculated scattered eld.
The results shown in this paper are calculated with the MoM solver COMORAN 4] . With the aid of COMORAN it is possible to evaluate the current density on nite ground planes and therefore to predict the electromagnetic radiation of PCB-like structures correctly. 
